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SUMMARY  AND  CONCLUSIONS 


The  purpose  of  this  study  is  to  evaluate  available  types  of  cotton 
fiber  strength  testers  and  to  ascertain  the  comparative  significance  of 
test  results  obtained  by  means  of  these  instruments  from  the  standpoint 
of  relation  to  yarn  strength. 

A  comparative  evaluation  of  the  Pressley,  Clemson,  and  Stelometer 
cotton  fiber  strength  testing  machines  shows  that  the  three  machines 
are  measuring  essentially  the  same  fiber  property.  The  results  of  tests 
made  on  each  of  the  three  machines  using  3  ^m*  gauge  spacings  were  com- 
parable, that  is,  one  machine  was  not  proven  to  be  superior  to  another 
in  explaining  variation  in,  or  predicting  yarn  strength.  The  results 
obtained  on  the  three  machines,  however,  are  on  different  levels  of 
strength  values. 

It  was  found  that  strength  test  results  of  maximTmi  significance 
could  be  obtained  at  slightly  more  than  3  ™n.,  hence  l/8"  (3*2  mm.) 
gauge  spacing  was  adopted  as  standard  by  the  Standards  and  Testing 
Branch  of  the  Cotton  Division,  U.  S.  Depai*tment  of  Agricult-ure. 

Test  results  obtained  from  the  Pressley  and  Stelometer  testers 
are  slightly  more  precise  than  those  obtained  from  the  Clemson  tester. 
This  is  attributed  to  the  fact  that  more  exact  readings  may  be  made 
from  the  direct  reading  scale  of  the  Pressley  and  Stelometer  testers 
than  from  the  chart  used  'vn.th  the  Clemson  tester.  The  Clemson  tester 
is  slightly  faster  to  operate  than  either  the  Pressley  or  the  Stelo- 
meter. The  Stelometer  clarap  loading  technique  requires  slightly  more 
time  than  the  Pressley  clamp  loading  technique. 

In  the  preliminary  work  it  was  found  that  bundle  widths  from  l/8" 
to  l/i^"  gave  essentially  the  same  results  when  the  3  nun.  gauge  spacing 
was  used.  Continued  use  of  the  narrow  bundle  widths,  however,  was  found 
to  damage  the  leathers  of  the  clamps,  hence  the  l/k"   bundle  width  has 
been  adopted  as  standard  procedure  for  testing  by  laboratories  of  the 
Cotton  Division  of  the  Agricultural  Marketing  Seirvice. 

A  torque  within  the  range  of  10  to  l8  inch-pounds  when  the  3  ™n. 
gauge  spacer  was  used,  gave  comparable  results. 

Fiber  length  seems  to  have  little,  if  any,  effect  on  optimum  gauge 
spacing  within  the  range  of  0  to  ^  mm. 

The  results  obtained  from  the  Stelometer  tester  by  either  the 
Pressley  or  Stelometer  clamp  loading  technique  give  essentially  the 
same  coefficient  of  correlation  when  such  results  are  used  in  mviltiple 
correlation  analyses  \d.th  the  dependent  variable  being  the  strength  of 
22s  carded  yarn  and  the  independent  variables  being  upper  half  mean 
length,  fiber  tensile  strength,  fineness  ojid  maturity  by  the  Catisticalre 
method.  VJhen  the  r-.^sults  obtained  by  these  two  clarap  loading  techniques 
are  used  in  simple  correlation  analyses  vrith  22s  carded  yarn  strength. 
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the  coefficient  of  correlation  for  the  Stelcaneter  technique  is  slightly- 
higher  than  that  for  the  Pressley  technique _,  although  the  difference 
is  statistically  insignificant. 

Results  of  tests  made  on  323  commercial  cotton  samples  using  the 
1/8"  gauge  spacing  explain  much  more  of  the  variation  in  strength  of 
223  yarn  than  the  results  for  the  same  samples  using  the  "0"  gauge 

spacing. 
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THE  EVALUATION  OF  RESULTS  OBTAINED  ON  AVAILABLE  TYPES  OF  FIBER 
STRENGTH  TESTERS  USING  VARIOUS  GAUGE  SPACINGS 
AND  THEIR  RELATION  TO  YARN  STRENGTH 

Samuel  T.  Bur ley,  Jr.  and  Frances  Carpenter 
Cotton  Technologists 


Cotton  fiber  strength  has  recently  become  recognized  as  an  im- 
portant factor  of  quality  in  the  marketing  and  processing  of  cotton. 
An  increasingly  larger  proportion  of  the  crop  is  being  marketed  on  the 
basis  of  specifications  for  fiber  strength.  In  view  of  this  trend,  cot- 
ton breeders  are  giving  special  attention  to  fiber  strength  in  their 
breeding  programs  which  are  designed  to  develop  strains  and  varieties 
of  cotton  of  improved  spinning  performance.  This  widespread  interest 
in  cotton  fiber  strength  has  caused  attention  to  be  focused  on  the  de- 
velopment of  more  reliable  ajad  expeditious  methods  and  equipment  for 
measToring  fiber  strength.  The  study  upon  which  this  report  is  based 
was  designed  to  provide  an  objective  eval\iation  of  equipment  now  avail- 
able for  this  purpose,  and  of  gauge  spacings,  space  settings  and  re- 
lated techniques  to  be  used. 

Fiber  tensile  strength  is  positively  related  to  yarn  strength  as 
has  been  shown  by  every  type  of  machine  used  for  testing  fiber  tensile 
strength.  In  recent  years  much  work  has  been  done  to  improve  the  methods 
for  measuring  strength  of  fiber  and  related  properties,  such  as  elonga- 
tion and  stress- strain  measiorements .  The  use  of  various  gauge  lengths 
in  fiber  strength  testing  to  secure  a  higher  correlation  with  yarn 
strengths  has  been  studied  for  several  types  of  testing  equipment  and 
the  results  to  date  have  been  somewhat  controversial. 

Mr.  J.  K.  Phillips  of  the  Goodyear  Research  Laboratories  reported 
on  a  study  in  this  field  at  the  Cotton  Research  Clinic,  February,  8,  1951^ 
in  -vdaich  he  used  the  Scott  IP-ij-  machine  with  the  standard  Pressley  clamps. 
He  reported  finding  that  a  gauge  length  of  5  ram.  gave  a  higher  correla- 
tion with  tire  cord  stren^h  than  the  "0",  2.5,  and  7*5  ram.  gauge  lengths. 
Mr.  George  Pfeiffenberger,  formerly  of  Chicopee  Corporation,  reported  at 
the  Cotton  Research  Clinic,  February  l8,  1953,  that  the  "0"  gauge  gave 
the  highest  correlation  with  yarn  strength  when  the  Pressley  instrument 
was  used  for  a  series  of  cottons  where  grade,  color,  staple  length,  and 
fiber  fineness  were  held  constant  and  fiber  strength  was  the  only  vari- 
able. Gauge  lengths  of  "0",  2.5,  5,  ajid  7.5  mm.  were  used.  Dr.  Hugh 
Brown,  Dean  of  the  Clemson  Textile  School,  at  the  same  meeting,  reported 
on  the  use  of  "0",  2,  k,   6,  and  8  ram.  gauge  lengths  with  Pressley  clamps 
on  the  Clemson  Flat  Bundle  Strength  Tester.  Dr.  Brown  found  higher  cor- 
relation witia  yarn  stren^h  at  2  and  k  mm.  gauge  lengths  than  at  any 
others  used. 

Since  the  Pressley  and  the  Clemson  Flat  Bundle  Strength  testers 
were  available,  a  study  was  made  to  determine  the  comparative  signifi- 
cance of  results  obtained  by  the  use  of  various  gauge  spacings  on  these 


t\ro  machines  and  the  relationship  of  such  results  to  the  stren^h  of  22s 
carded  yarns.     A  Steloneter  vra,s  later  obtained  for  use  in  connection  vith 
other  phases  of  the  evaluation. 


CEARACTERISTICS  OF  TESTIMG  INSTRUI^EIITS  USED 

Pressley  Strength  Tester; 

The  Pressley  tester  is  an  inclined  plane  type  of  machine  v/hich  has 
an  increased  rate  of  loading  according  to  the  position  of  the  weight  along 
the  beani  (fig.  l).  This  equipment  was  not  originally  designed  for  test- 
ing with  various  gauge  lengths,  but  a  machine  was  adapted  for  use  in  such 
tests  to  talie  spacers  of  "0",  2,   3f   and  k  ram.  In  the  use  of  the  standard 
Pressley  test  at  "0"  gauge  length,  it  is  standard  procedure  in  the  labora- 
tories of  the  Cotton  Division  of  Al-IS  to  use  a  beam  incline  of  1-1/2°  when 
loaded  clojnps  are  in  place  and  the  weight  is  at  zero,  and  an  incline  of 
3°  when  the  vreight  is  at  15  pounds  resting  on  the  brake  bar  with  the  clamps 
removed.  Because  of  the  effect  of  elongation  of  fibers  iJhen  other  than 
'b" spacing  i/as  used,  it  was  necessary  to  increase  the  3°  to  approximately 
k^   in  order  to  get  a  good  break. 

Clems on  Flat  Bundle  Tester; 

The  Clemson  Flat  Bundle  Tester  has  a  constant  rate  of  loading  of 
1,000  grams  per  second  (fig.  2).  It  is  designed  to  test  samples  of  any 
gauge  length  from  "0"  to  10  mm.  Standard  Pressley  technique  and  acces- 
sory equipment  were  used  ^-rlth  this  machine. 

Stelometer ; 

The  Stelometer  is  a  direct  reading  pend\il\mi  type  fiber  breaker 
which  provides  uniform  inertia  free  loading  (fig.  3)*  Standard  Pressley 
Jaws  are  used  to  clamp  the  fibers.  Samples  are  prepared  as  for  a  Fibro- 
graph  test.  Specimen  were  talcen  from  this  combing  and  were  prepared  and 
clamped  in  an  especially  designed  vise  which  provides  means  of  pre- 
stressing  the  sample  to  100  grams.  A  torsion  spring  on  the  vise  also 
provides  a  means  of  acc\arately  controlling  the  tension  on  the  fiber  jaws. 


PRELBIUJARY  STUDIES 

Before  setting  up  a  procedxnre  for  testing  cotton  fiber  strength 
at  various  gauge  length  spacings,  it  was  necessary  to  malce  several  pre- 
liminary studies  using  the  two  testers  available  at  the  time. 

A  series  of  teste  was  made  on  the  Clemson  tester  using  the  same 
procediu^e  as  generally  used  for  the  Pressley  instrument  at  the  so-called 
"0"  gauge  spacing.  It  was  found  that  the  results  from  the  Clemson  tester 
were  on  a  lovrer  level  of  strength  values  than  those  obtained  on  the  Press- 
ley  tester,  probably  due  to  the  difference  in  rate  of  loading. 
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A  second  series  of  tests  vasmade  on  seven  check  test  cottons  "by 
two  technicians  making  six  breaks  each  on  each  sample  using  gauge  lengths 
of  "0",  2,  hj   6,  and  8  mm.  In  an  attempt  to  elijninate  variations  result- 
ing from  bundle  vidth  and  clamps,  it  was  decided  to  use  one  set  of  clamps 
and  a  uniform  bundle  vidth  for  all  testing.  Since  the  resiilts  frcm  this 
series  of  tests  indicated  that  the  6  and  8  mm.  gauge  lengths  were  less 
accurate  than  those  for  the  other  gauge  lengths,  especially  for  the  short 
cottons,  it  was  decided  that  further  studies  involving  the  two  machines, 
Clemson  and  Pressley  testers,  wo\ild  be  limited  to  a  maxmum  gauge  spacing 
of  U  mm. 

A  thiI^i  series  of  tests  was  made  to  determine  the  effect  of  torque 
(inch- pounds)  on  the  breaking  strength  of  cotton  fibers  for  both  l/8"  and 
3/16"  bundle  widths.  A  torque  wrench,  with  graduations  in  inch- pounds 
torque  was  used  for  tightening  the  clamps.  The  amount  of  torque  applied 
to  the  clamps  varied  frcm  6  to  2k   inch-pounds  in  intervals  of  2  inch- 
pounds.  The  results  indicated  that  any  torque  between  10  and  18  inch- 
poujids  woiild  not  affect  the  res\ilts  appreciably.  A  wrench  of  1^  inch- 
pounds  torque  was  selected  and  used  on  all  further  tests. 

A  fourth  series  of  tests  was  made  to  determine  the  effect  of  bundle 
width  on  the  level  of  fiber  tensile  strength  when  using  bvmdle  widths  of 
1/8",  3/16"  and  1/^"  on  both  the  Clemson  and  Pressley  testers  at  a  3  mm. 
gauge  spacing.  Tests  were  made  of  four  cottonr-  on  each  macine  for  two 
consecutive  days.  The  results  are  shown  in  table  1.  These  !res\alts  indi- 
cate that  the  two  testers  are  on  different  levels  of  strength  values, 
but  bundle  width  does  not  make  a  significant  difference  when  testing  with 
a  3  DJttn.  gauge  spacing. 


SPECIAL  STUDY  OF  SELECTED  COTTONS 

Seventy-five  cotton  samples  were  selected  to  incliade  a  wide  range 
of  fiber  and  spinning  properties  (classers'  length,  7/8"  to  I-3/16"  - 
standajrd  Pressley  strength,  62, OCX)  to  109,000  pounds  per  square  inch  - 
22s  carded  yarn  strength,  86.9  to  160.2  po]jnds).  Careful  selection  was 
made  so  that  various  yarn  strengths  would  "be  included  for  each  staple 
length.  Six  tufts  were  prepared  for  each  sample  for  each  of  two  machines 
The  Clemson  tester  was  operated  according  to  the  instructions  for  the 
use  of  the  machine.  The  same  clamps,  wrench,  and  the  I/8"  biandle  width 
were  used  throughout  this  test.  The  grams  required  for  each  break  were 
read  to  the  nearest  50,  and  then  were  converted  to  pounds  so  that  the 
index  coiild  be  calculated.  Gauge  lengths  of  "0",  2,  3,  and  k  mm.  were 
used . 

The  Pressley  machine  was  set  up  as  described  in  the  preliminary 
procedure,  that  is,  with  a  beam  incline  of  l-l/2°  when  loaded  clamps  were 
in  place  and  the  weight  at  zero.  When  the  "0"  gauge  length  was  used,  a 
30  incline  with  the  weight  at  I5  pounds  resting  on  the  brake  bar  and  with 
clamps  removed  \/as  followed.  For  the  other  gauge  lengths,  2,  3,  and  k  mm. 
the  3°  incline  was  increased  to  4°  in  order  to  get  a  good  "break".  The 
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same  clamps  and  a  vrench  set  for  1^!-  inda-poimds  were  used  and  the  bundle 
■;ri.dth.  of  1/8"  was  selected  in  order  to  keep  the  specimen  preparation  as 
nearly  the  same  as  that  for  the  Clerason  tester  as  could  be  done. 

The  strength- weight  ratio  was  obtained  for  each  break  and  the  aver- 
age strength- weight  ratio  per  sample  was  calculated.  The  average  ratio 
was  corrected  for  length  for  each  of  the  gauge  lengths  to  an  equivalent 
of  "0"  gauge  length. 

The  Stelometer  was  adjusted  and  calibrated  as  suggested  in  the  pro- 
cedure for  the  operation  of  the  machine  except  that  a  ^  tam..    spacer  in- 
stead of  a  1/8"  spacer  was  used  so  that  a  comparison  could  be  :nade  with 
the  results  obtained  on  the  Clemson  and  Pressley  testers  for  the  same  75 
selected  cotton  samples  previously  tested.  The  siiggested  procedure  for 
clamp  loading  using  a  Fibrograph  combing  was  used  for  one  series  of  tests 
on  the  Stelometer  using  six  breaks  per  test.  Strength  readings  were  made 
to  the  nearest  .01  kg.  The  strength- weight  ratio  was  calculated  as  fol- 
lows: 

Stelometer  strength- weight  ratio  =  beam  reading  in  kg. 

■vrt.  of  bundle  in  mg. 

This  ratio  was  converted  to  gr/gx  by  multiplying  the  ratio  by  I.5  which  is 
the  length  of  the  sample  in  ram. 

The  standard  Pressley  clamp  loading  technique  was  used  for  a  second 
series  of  tests  for  the  same  75  cotton  samples  on  the  Stelometer.  The 
ratio  and  gr/gx  were  calculated  in  the  same  way  as  above  and  the  3  ra^i* 
spacer  was  used. 


ANALYSES  OF  STRENGTH  RESULTS  FOR  SELECTED  COTTON  SAMPLES 

Simple  correlation  analyses  were  made  of  the  results  obtained  on 
each  machine  for  each  series  of  tests  using  the  strength- weight  ratios 
as  independent  variables  with  strenfrbh  of  22s  carded  yarn  as  the  depend- 
ent variable.  The  correlation  coefficients  obtained  from  these  analyses 
are  shown  in  table  2.  The  r  values  for  the  various  gauge  spacings  for 
the  Clemson  and  Pressley  testers  with  yarn  strength  are  shown  graphically 
in  figure  k.     Standard  errors  are  shown  in  figure  5'  Since  the  3  nsn. 
gauge  spacer  was  the  only  one  used  with  the  Stelometer  the  results  for 
that  instrument  are  not  included  in  figures  k   and  5* 

It  will  be  noted  that  the  highest  r  value  obtained  is  for  the  3 
mm.  gauge  spacing  for  the  Stelometer  using  the  Stelometer  clamp  loading 
technique.  The  second  highest  r  value  obtained  _is  for  the  3  12m.  spac- 
ing on  the  Pressley  machine.  The  third  highest  r  value  is  for  the  3  inm. 
spacing  on  the  Stelometer  using  Pressley  clamp  loading  technique.  The 
fourth  highest  r  value  is  for  the  3  ram.  gauge  spacing  for  the  Clemson 
tester.  The  differences  betvreen  these  four  values  do  not  show  one  to  be 
statistically  more  significant  than  another. 


-  9  - 


8 

•H 

3 
I 

o 


o 

8 

o 


12  3 

Gauge  Bpacings  In  mm. 

Fig,  k  -  Coefficient  of  correlation  between  22»s  yam  strength 
and  fiber  tensile  strength  at  various  gauge  sjacings 
for  Pressley  and  Clemson  tester. 
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•  Pressley 
—  Clemson 


Gauge  epaclngs  in  mm. 

Fig,  5  -  Standard  error  of  estimate  between  22 »s  yam  strength 
and  fiber  tensile  strength  at  varioiis  gauge  epacings 
for  Pressley  and  Clemson  testers. 
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The  r  values  are  higher  for  the  Pressley  machine  than  for  the 
Clemson  machine  for  each  of  the  foijr  gauge  spacings.  Part  of  the  dif- 
ference in  r  values  for  these  two  machines  may  be  attributable  to  the 
fact  that  the  Pressley  beam  readings  are  more  accurately  read  than  are 
the  charts  for  the  Clemson  tester.  Toe   Pressley  beam  has  graduations 
of  .1  pound  and  was  read  to  .1  pound,  -/hereas,  the  Clemson  charts  are 
graduated  in  200  grams  and  were  intei-polated  to  the  nearest  50  grams 
( .11  pound). 

The  r  values  for  the  3  nnn.  gauge  spacing  were  consistently  higher 
than  for  any  other  gauge  spacing.  A  curve  fitted  to  the  correlation 
coefficients  for  the  various  gauge  spacings  for  the  Pressley  and  Clemson 
testers  indicates  that  a  maximimi  relationship  would  be  found  just  beyond 
the  3  IJ121'  gauge  spacing  or,  approximately  at  l/8"  (3»2  mm)  gauge  spacing. 

A  series  of  multiple  correlation  analyses  were  made,  using  as  in- 
dependent variables  the  results  obtained  on  the  Pressley  and  Clemson 
testers  for  "0"  and  3  ™q«  gauge  lengths  and  the  results  from  each  of  the 
two  loading  techniques  at  3  inoi*  gauge  spacings  on  the  Stelometer,  to- 
gether with  upper  half  mean  length,  fiber  fineness  (Causticaire)  and 
fiber  maturity  (Causticaire),  with  strength  of  22s  yarn  as  the  dependent 
variable.  The  results  from  these  analyses  are  shown  in  table  3« 

The  fiber  strength  tests  using  the  3  nm.  gauge  length  gave  a  much 
higher  correlation  coefficient  than  "0"  gauge  in  every  case.  The  Pressley 
and  Stelometer  testers  gave  somewhat  higher  r  values  than  the  Clemson, 
but  the  differences  were  statistically  insignificant.  The  standard  errors 
for  the  Pressley  and  Stelometer  are  approximately  equal  and  are  somewhat 
lower  than  for  the  Clemson.  The  two  techniques  used  for  loading  the 
clamps  for  the  Stelometer  seemed  to  have  the  same  effect  on  results  and 
one  can  be  used  as  advantageously  as  the  other  for  strength  testing. 
These  results  also  indicate  that  the  Pressley  and  Stelometer  testers  give 
fiber  strength  results  of  equal  significance  statistically  for  the  m\il- 
tiple  correlation  analyses. 

In  order  to  obtain  the  effect  of  fiber  length  on  gauge  length  test- 
ing, this  group  of  75  cotton  samples  was  divided  into  two  groups  for  further 
analysis.  One  group  included  38  cotton  samples  with  Fibrograph  upper  half 
mean  length  of  I.06  inches  and  shorter;  the  other  group  included  jT  cotton 
samples  with  Fibrograph  upper  half  mean  length  of  1.07  inches  and  longer. 
Simple  correlation  analyses  were  made  for  each  group  at  "0",  2  ma. ,   3  Dm., 
and  k  mm  gauge  spacings.  The  correlation  analyses  showed  that  the  3  ^ra. 
gauge  spacing  gave  the  highest  value  for  each  group. 

The  Clemson  machine  was  found  to  be  slightly  faster  to  operate  than 
the  Pressley.  This  probably  is  attributable  to  the  fact  that  the  clamps 
can  be  removed  from  the  Clemson  tester  as  soon  as  the  brealc  occurs  while 
for  the  Pressley  a  beam  reading  has  to  be  taken  and  recorded  each  time  be- 
fore the  clamps  are  removed.  Beam  readings  for  the  six  breaks  on  the 
Clemson  tester  were  made  immediately  after  the  sixth  break  had  been  com- 
pleted. The  Stelometer  is  slightly  slower  to  operate  than  the  Pressley 
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or  Clemson  testers.  There  is  no  appreciable  difference  in  time  required 
for  testing  by  the  various  gauge  lengths  other  than  that  necessary  to 
change  the  tester  and  vise  \rtien  going  from  one  gauge  length  to  another. 

Simple  correlation  analyses  were  made  of  the  results  obtained  on 
the  Pressley  tester  for  each  gauge  spacing  with  the  results  obtained  on 
the  Clemson  tester  for  the  same  gauge  spacing.  Similar  correlations 
were  made  of  the  Stelometer  with  both  the  Pressley  and  Clemson  testers 
using  the  3  ^ni'  gauge.  The  results  from  these  analyses  are  tabulated 
in  table  k. 

From  these  analyses  it  would  appear  that  the  machines  are  measur- 
ing essentially  the  same  property  of  cotton  fibers  and  the  relationship 
with  3  nnn.  spacings  seems  to  be  most  significant.  A  comparison  can  be 
made  of  the  accirracy  of  the  test  results  at  various  gauge  lengths,  using 
a  measiire  of  enror  derived  from  the  above  correlation  analyses  between 
the  Clemson  and  Pressley  machines.  The  standard  error  of  estimates  of 
the  average  will  include,  therefore,  both  within  sample  variation  and 
differences  in  the  level  of  testing  as  shown  below: 


Gauge  length 

Parameter 

0 

2  ram 

;       3  ™i 

k  ram 

Within  sample  variance 

Total  variance 

Ratio  of  within  to  total 

0.0if5 
.6k 
.070 

.     0.020 
:        .27 
:        .07it 

O.Olij-       : 
.2k 
.058       : 

O.Ollf 
.20 
.070 

The  sensitivity  of  test  results  at  the  various  gauge  lengths  can 
be  judged  by  the  ratio  of  the  within  sample  variance  to  the  total  vari- 
ance. This  proportion  is  a  minimum  at  the'  3  inm.  gauge  length  as  shown 
in  the  preceding  tabulation.  According  to  the  results  of  this  study, 
fouir  specimens  tested  at  the  3  ™ii.  gauge  length  on  either  the  Pressley 
or  Clemson  machines  will  give  an  average  value  as  accurate  as  that  given 
by  six  tests  from  the  Pressley  tester  at  the  "0"  length. 


SPECIAL  STUDY  ON  COMMERCIAL  COTTONS 

Pressley  tests  at  "0"  gaiige  and  at  I/8"  gauge  lengths  were  made 
on  323  cotton  samples  selected  as  representive  of  the  commercial  crop 
of  the  United  States  in  195^.  The  cottons  tested  varied  in  length  from 
13/16"  to  l-l/i^•"  and  all  were  American  upland  cottons.  The  procedure 
used  for  "0"  gauge  testing  on  the  323  cotton  samples  was  that  used  as 
standard  procedure  in  the  laboratories  of  the  Cotton  Division,  AMS  and 
quite  generally  used  by  others. 
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The  procedure  for  the  l/8"  ga\ige  testing  was  the  same  as  for  "0" 
gauge  except: 

1.  A  l/8"  gauge  spacer  was  used  with  the  clamps. 

2.  A  b\mdle  width  of  approximately  3/l6"  was  used,   (it 

was  found  that  the  use  of  the  l/8"  bundle  over  a 
period  of  time  made  grooves  in  the  leathers  of  the 
clamps  and,  therefore,  was  not  practical  for  routine 
testing.) 

3.  A  5  milligram  capacity  balance  was  used  for  weighing 

specimens . 

k.     Instead  of  using  a  check  test  to  determine  the  bundle 
width  to  be  used  as  for  standard  "0"  gauge  testing, 
check  test  levels  were  established  and  results  were 
adjusted  to  these  levels  to  maintain  a  constant  level 
of  testing  from  day  to  day. 

In  order  to  establish  standard  check  test  averages  to  be  used  in 
maintaining  a  constant  level  of  testing,  sixteen  technicians  at  the  five 
laboratories  of  the  Cotton  Division  made  Pressley  tests  on  five  check 
cottons  using  the  I/8"  gauge  spacer  and  a  bundle  width  of  approximately 
3/16".  Six  breaks  were  made  on  each  sample  by  each  technician  on  three 
consecutive  days.  Calculations  were  made  as  follows: 

Pressley  strength- weight  ratio  =  beam  reading  in  pounds 

specimen  wt.  in  mg. 

The  Pressley  strength- weight  ratio  for  each  break  and  the  average  per 
test  were  calculated  and  reported  to  2  decimal  places. 

Each  morning  and  each  afternoon  a  check  test  (six  breaks  per 
technician)  was  made  on  a  check  cotton  similar  to  the  cotton  to  be 
tested.  The  average  ratio  per  technician  was  used  in  obtaining  the 
correction  factor  to  be  used  in  adjusting  test  results  by  that  tech- 
nician until  time  for  another  check  test  to  be  made. 

The  results  for  tests  made  at  "0"  gauge  and  expressed  in  1,000 
p.s.i.  and  the  results  from  tests  made  at  I/8"  gauge  aiid  expressed  as 
strength  index  will  be  found  in  the  appendix  (table  5-appeiidix). 


OF  TEST  RESULTS  ON  COM-IERCIAL  COTTONS 

Simple  coirelation  analyses  were  maxie  of  the  results  of  fiber 
strength  .^.s  obtained  for  both  the  "0"  and  I/8"  gauge  spacings  with 
strength  of  22s  carded  yarn.  The  results  are  sho^m  in  the  following 
tabulation: 
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Gauge  length         r  r  S 

Percent 

"0"       .229  +  .053    .052      +  9.99 

1/8"         .805  +  .020     .6kS  +   6.10 


It  is  evident  from  these  resiilts  that  Pressley  fiber  strength  tests  for 
samples  tested  at  "0"  gauge  are  not  nearly  so  valuable  for  predicting  or 
explaining  22s  carded  yarn  skein  strength  as  were  test  resiolts  from  the 
same  samples  using  the  I/8"  gauge  spacing.  Tests  at  "0"  gauge  gave  a 
coefficient  of  correlation  of  .229  a^^  explain  ^.2$  of  the  variation  in 
yam  strength  while  tests  with  the  I/8"  gauge  spacing  gave  a  coefficient 
of  correlation  of  .805  and  explain  Gk.&^   of  the  variation  in  22s  carded 
yam  skein  strength  for  this  group  of  samples. 
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APPENDIX 
(Basic  Data) 


Table  5« — Pressley  strength  results  at  both  "0"  and  l/8-inch  gauge  spacings 
for  323  cotton  samples  of  the  195^  commercial  crop  -  USA 


Sample  : 

Early 

Season     ; 

Mid- Season       : 

Late  Season 

Number  : 

"0"  gauge  : 

1/8"  gauge: 

"0"  gauge  : 

1/8"  gauge: 

"0"  gauge  : 

1/8"  gauge 

1,000 

1,000   : 

1,000   : 

p.s.i.   ; 

Index   : 

p.s.i.   • 

Index   : 

p.s.i.   : 

Index 

1   : 

82    " 

91 

38    : 

85    ■ 

83    i 

87 

2   : 

72 

86 

7^ 

83    : 

Ik        • 

87: 

3   : 

- 

- 

; 

- 

70 

85 

k 

68 

91 

66 

82 

69    • 

92 

5 

93 

102 

90 

92 

88 

97 

6   • 

96 

•    86 

92 

:    95 

86 

90 

7 

88 

93 

90 

98 

86 

90 

8 

89 

96 

87 

85 

8k 

:    90 

9 

87 

108 

8k 

1    103 

87 

lOll- 

10 

90 

120 

:    86 

113 

:     85 

no 

11 

:     85 

;    105 

\          81 

'•        103 

\           81 

101 

12 

9^^ 

:    116 

:     92 

:    115 

90 

:    119 

13 

:     83 

:    113 

:     80 

:    107 

:    79 

:    105 

Ik 

:     90 

:    107 

:     8k 

:    106 

81 

:    102 

15 

83 

:    108 

:     82 

107 

:    82 

:    105 

16 

i     87 

:    106 

'.           85 

:    100 

'.          82 

:   ni 

17 

:     82 

:    10i^ 

:     83 

:    105 

:    8k 

98 

18 

79 

:    101 

:    79 

:    105 

83 

:    107 

19 

82 

:    108 

:    86 

:    103 

:     82 

:    Hk 

20 

:     90 

:    109 

87 

:    115 

:     87 

:    101 

21 

;    9h 

:     95 

97 

"     97 

'    95 

\           92 

22 

86 

101 

87 

:    106 

:     82 

:     98 

23 

Qk 

1024- 

82 

:    108 

:     78 

:     96 

2k       ' 

82 

103 

80 

103 

80 

:     95 

25   " 

85 

107 

83 

lOij- 

76 

:    101 

26 

86 

95 

89 

91 

•    84 

;     89 

27 

81^ 

10l^- 

87 

:    100 

8k 

9k 

28 

8k 

98 

81 

:    99 

77 

96 

29 

82 

103 

82 

96 

80 

:     97 

30   • 

82 

102 

83 

103 

8k 

95 

31 

86 

105 

88 

110 

87 

95 

32 

89 

115 

89 

101 

82 

98 

33 

85 

102 

8k 

106 

8I1. 

101 

3k      ' 

81 

102 

85    • 

99    : 

8k        : 

9k 

35 

80 

106    : 

81 

101 

80 

102 

Continued  on  page  1? 
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Table  5. — Pressley  stren^h  results  at  'botti  "0"  and  l/8-inch  gaiige  spacings 

for  323  cotton  samples  of  the  195^  canmercial  crop  -  USA  (Continued) 


Sample 

Early 

Season 

Mid-Se 

;ason       ; 

Late  £ 

Season 

Nvmber 

"0"  gauge 

1/8"  gauge 

"0"  gauge  ' 

1/8"  gauge: 

"0"  gauge  : 

1/8"  gauge 

1,000 

1,000   : 

1,000   : 

p.s.i. 

Index 

p.s.i.   : 

Index   ; 

p.s.i.   : 

Index 

36 

84 

105 

85    : 

103 

85    '• 

101 

37 

89 

103 

84 

109 

89    • 

102 

38   • 

82 

105 

84 

98    : 

83    • 

96 

39 

83 

107 

83 

97 

87    • 

103 

ko      • 

85 

102 

82 

101 

84 

95 

kl       : 

82 

99 

84 

101 

79 

9^ 

k2       • 

89 

103 

83 

97 

78 

90 

^3 

82 

100 

81 

90 

82 

92 

kh      • 

79 

98 

76 

100 

78 

94 

h5       : 

82 

100 

79 

95 

78 

92 

k6       : 

81 

100 

75 

95 

77 

96 

hi       ■ 

80 

92 

83 

99 

80 

95 

kS       : 

90 

99 

86 

93 

81 

91 

49   • 

89 

107 

88 

103 

84 

97 

50   : 

86 

108 

85 

103 

84 

97 

51   ' 

90 

104 

85 

96 

86 

99 

52   : 

83 

102 

80 

103 

86 

101 

53   ■ 

89 

109 

86 

102 

Q5 

97 

3h       '. 

86 

98    : 

86 

90 

84 

:    91 

55       : 

85 

102 

86 

110 

84 

97 

56  \ 

90 

102 

83    ■ 

92 

87 

93 

57   : 

87    • 

105 

89 

97 

87 

102 

58   • 

83    • 

102 

79 

97 

79 

:    93 

59   : 

87 

106 

78    • 

101 

83 

104 

60   ■ 

85 

104 

82 

100 

82 

100 

61 

92 

107 

85    : 

99 

85 

\       90 

62   : 

bh 

106 

85 

101 

82 

9^ 

63   : 

82 

106 

83 

105 

82 

97 

6h       : 

89 

104 

- 

- 

80 

90 

65   • 

89 

103 

83 

101 

87 

:    97 

66   • 

88 

103 

86 

104 

:     87 

"    95 

67   : 

88 

108 

87    • 

100 

88 

92 

68   : 

87 

103 

83 

103 

85 

:    97 

69 

86 

103 

86 

95 

82 

91 

70   • 

83 

108 

80 

100 

:     81 

91 

71 

85 

101 

83 

92 

80 

88 

72 

88 

101 

§5 

98 

84 

:       '^ 

73 

83 

103 

§7 

102 

§2 

tH 

:     97 

84 

9^^ 

:     85 

:     90 

75 

79 

99 

:    80 

97 

:     79 

:     95 

c 
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Table  5« — Pressley  streng1;h  results  at  "both  "0"  and  l/8-inch  gauge  spacings 

for  323  cotton  samples  of  the  195^4-  coramercial  crop  -  USA  (Continued) 


Sample  : 

Early 

Season     : 

Mid- Seas on      : 

Late  Season 

Number  : 

"0"  gauge  ' 

1/8"  gauge: 

"0"  gauge  : 

1/8"  gauge: 

"0"  gauge  : 

1/8"  gauge 

1,000   ; 

1,000   : 

1,000   : 

p.s.l.   : 

Index   : 

p.s.i.   : 

Index   : 

p.s.i.   : 

Index 

76   ': 

81 

97    '• 

78    ; 

95    '■ 

75    : 

97 

77   : 

7^    : 

102    : 

7^    : 

101    : 

78    : 

100 

78   : 

88 

109    : 

82    : 

103    : 

78    : 

108 

79   : 

90 

108    : 

86    : 

103    : 

86    : 

97 

80   : 

83    ' 

103    : 

80    : 

95    : 

81    : 

97 

81  \ 

Qk 

101    : 

81^    ': 

98    ' 

87    : 

98 

82   : 

80 

89    : 

78    : 

91    : 

79 

88 

83   : 

87 

95    : 

86    : 

91 

85 

92 

Qk       : 

83    ■ 

98    : 

83    : 

88    : 

82    : 

98 

85   : 

86    : 

101    : 

82    : 

91 

81^- 

9h 

86   i 

85 

95    : 

90    : 

86    : 

Qk 

98 

87   : 

85 

99    : 

80    : 

9k        ■ 

82 

98 

88   : 

86 

97    : 

80    : 

Ql 

86 

97 

89   : 

72 

86    : 

72    : 

83 

1^ 

89 

90   : 

87 

98    : 

8i^    : 

92 

80 

96 

91 

71 

89    ; 

75    ' 

93 

73 

92 

92   • 

86 

100    : 

86 

90 

80 

86 

93   : 

92 

108    : 

82    : 

103 

Qk 

95 

9h       : 

76 

92    : 

80    : 

93 

78 

87 

95   : 

90 

9k         : 

90 

90 

86 

90 

96   • 

86 

103 

81 

95 

Qk 

92 

97   : 

88 

109 

87 

107 

- 

- 

98   • 

91 

109    : 

86 

ni 

89 

I    Hk 

99   : 

93 

116    : 

88 

nk 

91 

n2 

100 

80 

no 

79 

113 

83 

:    101 

101 

87 

no 

82 

n3 

. 

_ 

102 

85 

116 

Qk 

n8 

- 

- 

103 

79 

:    107 

82 

108 

- 

- 

lOit 

:    88 

:    U.6 

85 

n6 

- 

: 

105 

86 

•         113 

83 

n5 

:     91 

:    12.6 

106 

:    81^ 

:    n2 

83 

11? 

i     85 

:    108 

107 

83 

:    105 

77 

102 

:     80 

:    108 

108 

:     90 

:    lOl^ 

- 

: 

: 

: 

109 

:     85 

:    107 

:     90 

:    102 

:     87 

:    lOii- 

lib 

:     89 

:    103 

:     88 

:    107 

:     81 

:    101 

in 

:     89 

:   no 

:     79 

:    Ttl 

:     88 

:    n7 
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